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During the Late Cretaceous the seas, flooding the Russian

Platform and its palaeozoic framework, made this area part of

the European palaeobiogeographical region (EPR) (Naidin,

1969, 1979). Over the very wide areas of EPR- from its we-

stern Hmits at the Atlantic shores in northwestern Europe to

its eastern parts in Transcaspia - h ved the same organisms : be-

lemnites, ammonites, a certain number of bivalves, echino-

derms, bryozoans (Voigt, 1964, 1967; Tröger, 1981). It

make possible to determine using palaeontological data, to

which stages the Upper Cretaceous sections of the Platform

and its framework belong. More completely studied sections

at present are situated in Western Europe. The very wide su-

blatitudinal area of EPR reflects the climatological zonation

of the Late Cretaceous in Eurasia. This basic fact is proved by

the settling of the Late Cretaceous marine invertebrates. The

influence of regional currents on the settling of the fauna is

beyond doubt; A. D. Arkhangelsky (1916) already stated

this 65 years ago. At present, it is possible by using the distri-

bution of typical necton organisms (belemnites) and plankto-

nic foraminifera to come near the recognition of the pheno-

menon which recent oceanologists call "water mass". The

combination of the sublatitudinal climatological zonation and

the facts known on the currents and development of the water

masses show that within the limits of the seas of EPRthe sett-

ling of organisms was not the same every where. The character

of the settling of organisms within the limits of parts of the

EPR, including the Platform and the Transcaspian area is well

illustrated by the biogeography of belemnites (Naidin, 1973,

Figs 1-5). Thus, for instance, specimensof Gonioteuthis s. s.

(Santonian to Lower Campanian) are far more numerous in

the western part of EPR(Europe) ; it has been shown that only

a few isolated gonioteuthids have penetrated into the northern

part of the Mediterranean province. In its eastern part their di-

stributionareawedgesout in the shapeof a"tongue" (Fig. 1),

reaching the Don and Donetz basin. They are exceptionally

rare in Crimea. This kind of feature in the distribution of Go-

nioteuthis s. s. does not allow to observe the Gonioteuthis

Zones of the Santonian and Lower Campanian recognised in

the GFR, over a large part of the Platform and the palaeozoic

adjoining areas.

Another example: representatives of the genus Belemnello-

camax (as understood by Naidin, 1964, but not by

W. K. Christensen, 1975 who includes Paraainocamax

Naidin in Belemnellocamax) show a very narrow vertical di-

stribution - Kmited to the top of the Lower Campanian - what

would make them highly valuable for stratigraphic purposes.

Unfonunately they are characterized by a relatively narrow

geographical distribution (northern part of EPR: southem

Sweden, Denmark, north western part of GFR, very rare in

the northern part of the Anglo-Paris basin; within the boun-

dary of the USSR: Lithuania, Volga region, Don basin and

isolated guards in Eastern Precaspia and in Mangyshlak).

The irregularity of the settling of organisms can be shown

by the distribution of benthonic foraminifera. Even only wit-

hin the eastern EPRthree groups of species can be recognised:

the first with species which have a diffusion which is almost

the same everywhere, the second with species which have a

different stratigraphic ränge in different regions, the third

with species which have a narrow local diffusion.
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Fig. 1. Stratigraphical and geographical distribution of Late Cretaceous belemnites from eastern EPR,

between Western Ukraine and northern Aral region (on latitude 50°, berween 23° & 60° East of Greenwich)
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II.

The article here presented brings our subdivision of the de-

posits of the Campanian stage based on micro- and macropa-

laeontological data (Tables 1-3).

A biostratigraphic subdivision for the Campanian of the

Russian Platform has been pubhshed not long ago (Naidin &
KoPAEVicH, 1977, Papulov & Naidin, 1979, Naidin, 1979).

Here we focus on the Campanian deposits of most eastern

parts of EPR within West Kazakhstant (Eastern Precaspian

region, southeastern projectionof the platform; Mangyshlak,

on the palaeozoides). Weobtained new data from those areas.

The stratigraphy of the Santonian stage - its boundaries and

subdivision - is the least-worked-on Upper Cretaceous inter-

val in our territory. This is due to a row of circumstances of

which the two principal are: the rarity of organic remains in

this stratigraphic interval and bad outcrops on a significant

part of EPR(Russian Platform, Crimea). In the well exposed

outcrops of Mangyshlak the Santonian is also poor in fossils.

However, in the section of Shakh-Bogota, the Upper Conia-

cian beds with Inoceramus involutus Sowerby are directly

overlain by beds containing remains of Inoceramus indulato-
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Beds with foraminifera

(West Kazakhstan)

FORAMI N I FERAL ZONATION

. P. VASSILENKO
(Mangyshlak)

]. KOCH
(GFR)

AngulogavelmBlla gracil i s ;

An. gracilis, Cibicidoides bembix,
Neoflabel 1 ina reticulata ,

Osangulana navar roana

Neof labeil

i

ret icu lata

Brotzenel la taylorensis :

Br. taylorensis, Bol ivina mcrassata
Neof labeil ina praereticulata

mcrassa ta

Bol ivina kal inini :

B . kal mini , Bol iv
Gemmel ides orcinus

Cibicides vol tzianu
Cb . vol t zianus ,

Crammostomum kal m

i

Anomalina cayexi,
Cibicides orcinus,
Bol ivinoides draco
miliaris

Bol i vinoides draco
il 1 Tis:

Bl . draco miliaris,
Bol

1

vina incra ssata
mcra ssata ,

Neof label 1 ina
praeret icu J ata

Cib icidoides voltzianus:
Orbignyna inflata, Cb. voltzianus, Gavelim
dement iana laevigata , Globorotal ite s emdye

Brotzenella monterelensis:
Orbignyna ovata ,

Br . monterelensis.
Sachen ,

r. menneri

Cibicides
aktulagayen sis:
Cb . aktülagayensis
An . moniere lens is ,

Or. sacheri

Neofl abel 1 ma
numi smal is .-

Bol X V xnoides
1 aev iga tus

Cibicidoides aktulagayen sis:
Cb . aktulagayensis

Cibicidoides temi rens x s

:

Cb . temirensis

Cx bicides temirensis.-
Cb. temirensis ,

Cb . aktulagayensis
i above )

,

stensioeina pommerana

Bol XV moxdes decoratu:
Bl . decora tus,
Bl . granul atus

,

Neoflabel 1 ina rugosa

Bol ivinoides decora tus

:

A taxophragmium compactum caspx
Bl . decoratus, Bl . granulatus,
Osangular ia cordier iana

Gavel ine 1 la dement iana dement iana :

G. dement iana dement iana ,

Gavel inel la dainae

,

Stensioexna pommerana

,

Neof label 1 ina rugosa

Gavel inel la stel 1 igera

:

axophiagmi um orbygnynaeformxs.
s tel 1 igera , Bol x vxno ides strigillatus

'"?"^^

Anomalina stelligera :
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The interval of the section called "Pteria beds" of the Rus-

sian Platform is equivalent to the Gavelinella clementiana

dementiana beds (upper part of the Anomalina stelligera

Zone), resting directly on the Gavelinella stelligera beds

(Table 3).

In Mangyshlak füll sections between the Marsupites beds

and the Gavelinella clementiana dementiana beds a 2-A m
thick sequence (the topmost part of the Gavelinella stelligera

beds) is recognisable. Very probably this sequence corres-

ponds with that recognised in Southern England immediately

above the deposits with the last Marsupites - the beds with

Uintacnnus anglicus (Brydone) Rasmussen (Rasmussen, 1961;

MoRTiMORE, 1981). According to Mortimore (1981 : 12) their

thickness is about 2-3 m.

Koch (1977) places the lower boundary of the Campanian

stage within the deposits of the Bolivinoides stngillatus zone,

slightly lower than the first appearance of Gavelinella de-

mentiana and Stensioeina pommerana, which in our under-

standing correlate with the lower boundary of the Gaveli-

nella clementiana clementiana beds.

In Mangyshlak the Campanian is represented mainly by

chalks, chalky marls and marls (thikness 70-200 m). Hard-

ground surfaces are common.

In the Eastern Precaspian region the deposits of this stage

are specific marls, offen pyritised; their thickness is

150-250 m.

The Campanian deposits in Mangyshlak and in the

Eastern Precaspian region contain rare belemnite guards and

ammonites. Using those the Campanian of both regions can

be biostratigraphically subdivided; the resulting subdivision

can be compared with that used in GFR, in Western Ukraine,

in the Dnieper-Donetz basin and in the Volga region (Ta-

ble 1).

A very imponant part of the Campanian fauna of Man-
gyshlak are the echinoderms. Remains of asteroids, ophiuro-

ids are not rare, in places crinoids are common, but especially

abundant are the echinoids. However only a few representati-

ves of the echinoids and crinoids have significance for the

subdivision of the sections and for their correlation with other

regions.

The lower Upper Campanian (cp!) contains few macro-

fossils; therefore, the boundary between the substage is based

on foraminifera. It lies at the beginning of the Brotzenella

monterelensis beds. If we apply different micropalaeontolo-

gical subdivisions, the boundary is situated at the beginning

of Cibiddoides aktualagayensis zone (Vassilenko, 1961 ;Tri-

FONOv& Vassilenko, 1963) or at the Neoßabellina numisma-

lis Zone (Koch, 1977).

The uppermost Upper Campanian can be subdivided in

subzones using subspecies of Belemnitella langet which cor-

relates with foraminiferal beds (Tables2,3). The upper

boundary of the Campanian in the eastern part of EPR is

strongly expressed: from massive finds of Belemnitella spe-

cies of the group langei there is a sudden (in the sections there

is no hiatus visible) turnover into Belemnella species (Ta-

ble 2). Applied to foraminifera this means that this turnovers

point lies within the Angulogavelinella graalts beds. In the

Vassilenko scheme 1961 the boundary is placed in the lower

part of the Grammostumum incrassaturn ino'assatum zone;

Koch ( 1 977) places it at the beginning of the Neoflabellina re-

ticulata zone.
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